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Organochlorine insecticides (notably DDT) were determined to be the major cause of the decline in peregrine populations (Ratcliffe 1980 , Peakall et al 1990 . These insecticides, which were used relatively indiscriminately in agriculture, accumulated in peregrine falcon tissues. This bioaccumulation resulted in reproductive failure in the peregrines by causing egg shell thinning and breakage. DDT was banned from most uses in Canada and the United States in 1969 and 1972, respectively. Although an important step in protecting the peregrine from further contamination, the banning of this pesticide was too late for the population in southern Alberta. In 1973, only 3 pairs of peregrine falcons existed in north-eastern Alberta, and no pairs were known to breed in southern Alberta.
As a result of management activities, the population of peregrine falcons in northern Alberta showed slow growth through the 1980's. Throughout the 1970's and 1980's techniques such as fostering and double clutching were useful in increasing productivity. In southern Alberta, the recovery was not as rapid. Before the 1990's, hack releases and some cross-fostering were conducted in Edmonton, near Fort Saskatchewan, Ardley, Rosebud, Black Diamond and Kananaskis in attempts to establish populations Erickson 1986, Nelson 1987 To estimate population turnover and mortality of adult falcons, methods first described by Mearns and Newton (1984) were used. The basic unit of information was whether a bird identified at any territory in any given year was the same bird that was on that territory the year before. Because of the consistency in identifying falcons in southern Alberta from year to year, this technique was very effective. As described by Court et al. (1989) (Figure 1 ). In 1997, levels of organochlorine residues were far below the level deemed critical for successful reproduction in peregrines (10 PPM for DDE) (Peakall et al. 1990 ). An equally dramatic increase in the percentage of peregrine eggs that hatched successfully in southern Alberta occurred over the same time period (Figure 1) Alberta (1965 Alberta ( -1997 and eggs (%) hatched from 262 eggs produced at peregrine nest sites in southern Alberta (1981 Alberta ( -1997 .
Alberta Environmental Protection (Newton 1979 , Court 1986 . In areas where food supply and nesting habitat are abundant, peregrine populations achieve their highest densities. Populations of peregrine falcons in Canada have been noted in their highest densities in areas where there is good cliff habitat and an abundance of prey (Nelson 1977 , Court 1986 ). Where food is extremely abundant, peregrines will nest as close as 0.4 km apart (Nelson 1977 (Dekker 1980 , Dekker 1987 (Figure 3) , and a Mann-Whitney U test showed no significant difference (P=0.4547). This contradicts earlier dispersal estimates for southern Alberta, which were based on a small sample of hack-released birds (Stepnisky 1996 (Figure 4 ). This increase can be attributed to management through fostering and hack release of captive raised falcons. Figure 5 shows the dramatic effect that management efforts have had on the population; the sharp increase in the number of captive-raised falcons after 1994 is a direct result of the Southern Alberta Peregrine Falcon Reintroduction Project (Stepnisky 1996 -1982-1983-1984-1985-1986-1987-1988-1989-1990-1991-1992-1993-1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 5 Year Period (maximum annual mortality) where vacancy at a territory in a year succeeding identification was considered a mortality. Based on this methodology, a maximum estimate of annual mortality was calculated for southern Alberta to be 28% (13/47) for male falcons (Table 6b ) and 14% (7/49) for female falcons (Table 7b ). Annual maximum mortality for both sexes combined was 21% (20/96).
The minimum annual mortality of 16% for breeding peregrines in southern Alberta is consistent with estimates obtained in similar studies. In northern Alberta, Court (1994) 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 0% 0% 0% 50% 0% 0% 50% 0% 0% 50% 50% 0% 0% 0% 25% 43% 13% 21% 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 Percent loss 0% 0% 0% 50% 0% 0% 50% 50% 0% 50% 50% 0% 0% 0% 25% 50% 30% 28% Percent loss 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 33% 25% 25% 25% 13% 13% 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 Total
Identified on territories where identification was Percent loss 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 33% 25% 25% 25% 22% 14% (Newton and Mearns 1988, Court 1994 Stepnisky (1996) estimated return rates (the number of released falcons out of the total number of released falcons that have been observed in years subsequent to their release) of hack-released peregrine falcons in southern Alberta to be 12%, and Court (1994) estimated recruitment rates of 8% for peregrine falcons in northern Alberta.
Age of First Breeding
Egg laying was taken as the criterion of breeding by females, and egg-laying by a mate was taken as the criterion for breeding by males. This eliminated the counting of any immature falcons (one-year-old birds) that appeared on territories with an adult and were observed to beg from the older falcon, but showed no attempt to breed. Of 22 male falcons identified as first-time breeders; 3 were breeding at age 1, 1 1 at age 2, 2 at age 3, 4 at age 4, 1 at age 5, and 1 at age 10. Of 18 females identified as first-time breeders; 1 was breeding at age 1, 12 at age 2, 3 at age 3, 1 at age 4, and 1 at age 5 (Table 4 ). Based on this information, the average age for a first-time breeding for males was 2.8 (+/-1.9 years) and 2.4 years (+/-0.9 years) for females. A paired t-test showed no significant difference between the first-time breeding age for males and females (df=31, t=-0.92, P=0.37).
Newton and Mearns (1988) showed similar ages for first breeding, with an average age for females of 2 years and 2.5 years for males.
Although few one-year-old falcons produced eggs, there were large numbers of one-yearold peregrines attempting to breed. This suggests that the population of falcons in southern Alberta is still recovering. Stable populations of peregrine falcons rarely have any one-year-old birds on territories. In a stable population, the available nest sites will be taken by older, more experienced birds. Such conjecture was offered to explain similar observations in Scottish birds (Mearns and Newton 1984 In order to make predictions on the future population growth of the peregrine falcon population in southern Alberta, a deterministic model was used (Schneider, 1994 (Stepnisky 1996) .
Three estimates of pre-breeding mortality were used in the simulations. The first estimate was based on the recruitment rate (11%) calculated in an earlier portion of this report (section 3.4.4 (Stepnisky 1996 ).
In several populations of peregrine falcons, where management efforts have not relied on introduced captive-raised falcons, numbers doubled every 6-7 years toward saturation. There is no biological evidence that suggests the population in Alberta will not continue to grow without management activities, now that there is a sufficient number of breeders in the population. Alberta Environmental Protection
